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Union Wages
In general, policymakers' concem about the labor market does not extend equally to all sectors. It is widely believed that, in the absence of legal constraints (such as minimum wages) or "threat" effects of potential union organization, nonunion employers will make their wage decisions according to the behavior of the labor market. But it is not clear that demand restraint would have the same impact on the unionized portion of the labor market.
If union wages are at a premium above what employers would unilaterally offer, union employers should have a queue of workers available to fill their vacancies, even in periods of high demand. Thus the observation that the queue is lengthening should not be of much interest to unionized employers. Nor should it be much of a factor in the bargaining strategy of the union.2 The demand for labor by a specific bargaining unit is likely to be quite inelastic, especially in the short run, so that wage moderation would have little influence in opening job opportunities or preventing layoffs.3 In any case, nonunion unemployed workers and even union members who have been laid off probably will not have a decisive voice in the internal political structure of the union.
The collective bargaining sector also is characterized by institutional features that are much less common among nonunion employers. Union contracts typically specify a fixed duration of two to three years.4 Thus earn more than nonunion workers, the union wage bill may account for about 35 percent of the total wage bill for the private nonfarm sector.8
It has been widely held that union wage decisions "spill over" into the nonunion sector, causing that sector to follow the collective bargaining pattern.9 Anecdotal evidence is easy to find concerning particular employers who automatically extend the union wage to their nonunion employees. But situations also exist in which nonunion wage decisions seem to "spill over" into the union sector. And some recent empirical work has tended to play down the importance of the spillover effect from union to nonunion.10 Even if an agnostic view of the magnitude of the union's ripple effect were taken, it would be difficult to imagine plausible theories in which the influence of increases in union wages on inflation is negative."' Moreover, the inclusion in the union sector of large numbers of workers in individual situations makes it an inviting target for federal policymakers who are anxious to obtain a foothold somewhere in the wage-price spiral. This article sheds some light on a number of special features of the determina- 11. One might argue that increases in union wages displace employment from the union to the nonunion sector, causing a nonunion deflationary effect. However, the siificance of such an effect for short-run inflation dynamics is doubtful. tdon of union wages and their policy implications, based on previously underutilized data sources. The paper concludes with an analysis of the outlook for the 1979 bargaining season and the new guidelines program.
WAGB EQUATIONS
Much of the research on wage equations has been aimed at improving the explanatory variables in aggregative equations. It is obviously important to identify the key independent variables in the wage-determination process. However, there is little in economic theory to guide the wage researcher beyond the general proposition that some measure of inflation and of real business conditions ought to be included. Modem computer technology makes the search for equations with better fit too easy. An alternative approach is to limit the independent variables to some straightforward proxies for inflation and business conditions and to disaggregate the wage series in ways that follow labor-market institutions. The loss in elegance may well be balanced by a gain in insight. However, the difficulty in the disaggregated approach is finding data sources that follow institutional forms. In particular, it is desirable to distinguish between wage adjustments in union and in nonunion situations. And within the union sector, it would be convenient to distinguish between wage adjustments that reflect contemporary decisions (new contract negotiations) and those that result from earlier decisions (deferred and escalator adjustments near the end of the contract's duration). It is obvious, for example, that the second and third year of a nonescalated contract cannot be influenced by unanticipated changes in economic circumstances, except in the special case in which both parties agree to abandon the specified terms of the agreement. Wage adjustments in the second and third years of an escalated contract are mechanically influenced by movements in the consumer price index (CPI), but by no other unanticipated contemporary variables.
Two data sources are used in this article to capture these institutional features in the labor market. The first is a measure of changes in wage rates for manufacturing prepared by the U.S. Bureau of Labor Statistics, which can be significantly disaggregated to provide indexes of wage movements for union and nonunion establishments and for new and deferred wage changes. The second is a file of agreements of large union situations covering changes in wage rates for selected units in the manufacturing, mining, and transportation industries. It is unfortunate that neither data set includes adjustments for fringe benefits, an important element of union compensation.
Wage Changes in Manufacturing
Since 1959, the Bureau of Labor Statistics has published data on manufacturing establishments that make general wage adjustments.12 The series measures median changes in wage rates for production workers in the union and nonunion sectors. Wage changes are given as "effective" changes (resulting from first-year, deferred, and escalator adjustments) and as first-year adjustments alone. A separate tabulation is provided for the major union sector, which also lists effective and first-year adjustments. Most nonunion adjustments are essentially first-year changes because nonunion employers are unlikely to make long-term unilateral commitments. Thus only the effective changes for the nonunion sector are considered here.'3
The BLS provides data on both the number of workers covered by first-year changes and those protected by effective changes. This information is used to estimate additional wage changes for deferred and escalator adjustments in the major union sector and for first-year and deferred adjustments in the "minor" (nonmajor) union sector (workers in union establishments not covered by agreements involving 1,000 or more workers). However, these estimates are imprecise for two reasons. First, for the years in which the mean data are available, the means and medians are not identical, although they are closely associated. As an example, during the limited period when both the mean and the median data were available for the major union sector, the medians understated the mean first-year adjustments by an average of about 0.6 percentage point and effective changes by less than 0.4 percentage point. Thus if the medians are used as if they were means to predict deferred adjustments from firstyear and effective changes, estimated deferred adjustments will be slightly overstated.
Second, workers who receive first-year increases may also receive de-12. The data appear in Current Wage Developments, various issues.
13. Effective and first-year nonunion median wage changes rarely deviate by more than 0.3 percentage point.
cause it adjusts for changes in the composition of the labor force that have affected the relationship between observed unemployment and the "looseness" or "tightness" of the labor market. However, the two rates are highly intercorrelated (R = 0.9) over the observation period, and the autoregressive correction used in the estimation of the equations tends to eliminate the impact of the trend divergence of those rates. In addition, the rates have different average levels, and therefore produce coefficients of U-1 of different magnitudes. This makes the equations using weighted unemployment somewhat cumbersome if a translation in terms of the official rate is desired for policy purposes. For this reason, only the equations using the official unemployment rate are discussed."7
Various lag structures were used for the price and unemployment variables. As noted above, escalator coverage is concentrated in the larger contracts. Hence signs of escalator influence should be expected in equations based on the series of deferred adjustments in the major union sector. Table 1 provides a summary of the regression results. The nonunion sector in row 5 of the table exhibits the expected sensitivity to real business conditions. At 6 percent official unemployment, row 5 suggests that increases in the nonunion wage rate would be slowed by 0.4 percentage point if there were a 1 percentage point increase in the unemployment rate. The coefficient for p-1 indicates that a 1 percentage point rise in price inflation translates into an increase of roughly 0.6 percentage point in nonunion wage inflation.
STATISTICAL ESTIMATES
17. The use of the unemployment rate is simply intended as a proxy for real business conditions. Other indicators were tested with similar results: the quit rate in manufacturing, the inverse of the unemployment rate for white males aged 35-44, and the ratio of real gross national product to its logarithmic trend. Experiments inserting the year-to-year change in the unemployment rate generally produced insignificant coefficients. When a lagged variable representing the ratio of profits to sales was added to the equations, it usually produced negative coefficients. This result is understandable because wage increases are a potential subtraction from profits and because changes in both profits and wages are highly correlated with their lagged values. It is possible that profits, when viewed as an index of ability to pay, do influence wage movements, but that simple equations do not pick up the effect. Experiments suggested by some Brookings panel members using lagged changes in money supply rather than in prices generally produced insignificant coefficients of money supply. ferred increases in the same year. A worker who received a first-year adjustment under a new contract on, say, July 1, 1970, might also have received a deferred or escalator adjustment on January 1, 1970, under the previous expiring contract. The worker might also receive an escalator adjustment on December 31, 1970, under the new contract. Thus if the number of workers receiving deferred and escalator adjustments is calculated by subtracting the number receiving first-year adjustments from those receiving effective adjustments, the deferred and escalator population will be understated. As a result, the estimated deferred and escalator increase will be overstated, especially during periods when escalator increases are high.14 Despite these difficulties, it seems reasonable to estimate the unknown components of union wages with the available data, and then to interpret the results with the data limitations in mind. At least some potential problems can be alleviated by reference to the data on a sample of contracts discussed in the next section. Six data series were taken or estimated from the BLS manufacturing data: first-year adjustments (excluding escalator adjustments) in the major union sector; first-year adjustments in the minor union sector; deferred and escalator adjustments (hereafter denoted "deferred") in the major union sector; deferred adjustments in the minor union sector; nonunion effective wage changes; and effective wage changes for the combined union and nonunion sectors.15
Wage changes for 1960-76 were regressed in annual equations against the year-to-year percent changes in the CPI (p) and the inverse of the unemployment rate (U-1). Two forms of the unemployment rate were tested: the official rate and the weighted Perry rate.1' The weighted unemployment rate is a conceptual improvement over the official rate be-14. This problem is distinct from the one to be discussed below in which deferred adjustments in escalated contracts from the union contract data are underestimated.
15. Data were available directly for effective and first-year adjustments (including zero and negative adjustments) for major union situations and all union situations. Using employment weights, the implicit minor first-year adjustments were calculated. Available data on effective wage adjustments for major union situations and on firstyear adjustments were used to calculate the implicit deferred adjustment for major unions (including escalator adjustments). Existing data on effective adjustments and first-year adjustments for all union situations were used to calculate effective minor union adjustments, and these were combined with the estimates of minor first-year adjustments to calculate the implicit minor deferred adjustments.
16. For a description of the Perry unemployment rate, see George L. Perry, "Changing Labor Markets and Infiation," BPEA, 3: 1970, pp. 411-41. The most interesting results in the table relate to the union sector. First-year adjustments in both the major and minor components show roughly the same sensitivity to unemployment as the nonon sector. One appealing interpretation of this finding is that the initial increase in long-term agreements reflects real business conditions at the time of negotiations. However, the following section presents evidence that the apparent sensitivity does not derive from long-term agreements, but rather from short-term agreements in which the first-year increment constitutes most or all of the wage change for the entire life of the contract. Nevertheless, the concentration of unemployment sensitivity in short-term agreements does not necessarily mean that participants in long-term contracts are insensitive. In some cases they may react to aberrations in what they perceive as temporary economic circumstances by adopting a shortterm (temporary) agreement, presumably to be followed by a long-term agreement when the economic climate changes.
Both the major and minor sectors show sensitivity to lagged price change, p.1, although the coefficient for the major union sector is larger than the coefficient for the minor union and nonunion sectors and is close to unity. Given the crudeness of the data and equations, there seems little difference, however, between the short-term pattern in nonunion and first-year union wage adjustments.
It is in the deferred component of the union sector that important differences between the union and nonunion sector can be seen. Before exploring these, it is essential to note that estimates of the deferred wage adjustment are dominated by past wage decisions, including previous decisions to use contingency arrangements. Because on average union contracts are effective for two to three years, variables used to explain deferred adjustments must be lagged. The equations in the table assume that the appropriate lag is two years. Exceptions must be made, however, for escalator contingency clauses associated with the CPI. For contracts with such clauses, the current rate of price change (p0) is clearly necessary for explanatory purposes.
The major union sector is associated with cost-of-living escalation. It is not surprising then that contemporary price inflation occurs as a significant explanatory variable in row 3. (The magnitude of the coefficient is discussed below.) Escalation is much less frequent in the minor union sector; thus contemporary price change should not be expected to have much influence on the deferred portion of the contract. And, indeed, the coefficient of p0 in row 4 is essentially zero. Apart from escalator effects, deferred wage changes might reflect price inflation at roughly the original contract negotiation date, that is, p2. The minor union sector, where escalation is less common, in fact does exhibit a significant coefficient for p.4 with a magnitude approximately equal to the coefficient for p-, in the firstyear equation. Row 4 seems to imply that wages in the nonescalated sector in all years of the contract react similarly to the price inflation that had occurred when the agreement was signed. One interpretation is that nonescalated contracts carry inflation assumptions from the past into the future. Another is that they catch up with price inflation gradually. The escalated major union sector shows virtually no sensitivity to lagged inflation in the deferred element of the contract. Negotiators evidently are willing to rely mainly upon escalators to handle future inflation.
What is puzzling about the major union sector's deferred performance is the magnitude of the coefficient of p0. The unitary coefficient is larger than studies of actual union escalator clauses suggest it should be. One study, for example, found that escalators typically provided a 0.57 percent wage increase for each 1 percent of CPI inflation."8 This less-thanproportional relationship is the result of the formulas that are applied and the special limitations placed on the actual operation of the formulas.
A common escalator formula at present is 1 cent an hour for each 0.3 index-point increase in the CPI (1967 = 100). In June 1978, the CPI for urban wage and clerical workers was 195.3. A 0.3 point increase therefore translates into a 0.15 percent price increase. Thus at a wage level of about $6.50 an hour the formula would just compensate for inflation, but many union workers earn more than this amount. In addition, "corridors" and limitations on the absolute amount of escalator payoff require some inflation to occur before payoff begins; such features move escalators further from proportionality. From a bargaining viewpoint, escalators add uncertainty to the costs of employers who may need accurate projections of future nominal costs for bidding and planning. Moreover, escalators may be designed to obscure their limitations from union membership (for example, by shifting from index points to percentage points without changing the cent-per-hour payoff). 19 In short, the escalator formulas reflect bargaining compromises.
The issue remains of why the estimated coefficient of p0 in row 3 is so large. Its magnitude appears to stem primarily from the method of estimation of deferred wage adjustments rather than from any structural relationship. It was noted above that the deferred wage estimate tends to be relatively overstated in periods when escalators take on importance in the total deferred wage adjustment. This effect occurs because the number of workers receiving such increases will be more understated during these periods. Escalators do become more important if many workers are covered by escalators and if escalators pay large amounts. Both these circumstances tend to arise during periods of rapid inflation. And this effect tends to bias the coefficient upward. If the period 1973-76 is dropped from the equation in row 3, for example, the coefficient falls to 0.51. 20 The reaction of deferred wage changes to lagged unemployment (U-2)-that is, to unemployment at the time of negotiations-raises some interesting issues. In the minor union sector, the unemployment coefficient has the right sign and is significant. But it is much smaller than for first-year changes. If the coefficient for the life-of-contract wage change of a twoyear agreement in the minor union sector consists of an average of the first-year and deferred reaction coefficients (in this case, 10.5), a 1 percentage point increase in the official unemployment rate from a 6 percent level would cut the life-of-contract wage increase by only one-fourth of 1 percent. The reaction would be even smaller in a three-year contract.
For the major union sector, the deferred unemployment coefficient exhibits the "wrong" sign (table 1, If the coefficient of U:4 in row 3 were zero, the impact of unemployment on the wage change over the life of the contract would still be quite small-roughly comparable to the life-of-contract estimate for the minor union sector. In any given year, substantial numbers of major and minor union workers would receive only deferred adjustments, which could not react to current unemployment and apparently do not reflect past unemployment. This result is in sharp contrast to the nonunion sector in which the option to change wages in response to current circumstances is always available.
A final point on the wage equations for manufacturing is worth mention. Row 6 of table 1 presents an aggregate equation that offers an explanation of the effective wage changes in manufacturing. The dependent variable includes both union and nonunion sectors; the union sector comprises first-year and deferred adjustments. The result of using an equation in aggregate form is a regression with an implausibly low (and barely significant) price coefficient; such a regression depends largely on the autoregressive properties of wage data for its explanatory power. It appears, therefore, that aggregate equations which take no account of labor-market institutions are likely to miss important elements of the wage-determination process. agreements rather than on general wage indexes." The use of contract data has many advantages. These data permit explicit division of the sample into long-term, short-term, escalated, and nonescalated agreements. Even the wage data presented in the previous section could not directly be disaggregated at such a level of detail. Knowledge of the timing of negotiations permits the design of explanatory variables to be more closely related to this fiming.
Contract data are not easy to obtain. Although the BLS maintains a file of contracts for its own costing purposes, the cost information contained therein is confidential and is not available to the public for individual agreements. However, the BLS does make available a wage chronology for each of a number of important collective bargaining situations. In addition, its periodical, Current Wage Developments, provides data on reported wage increases in individual union situations. These two sources, however, most frequently report wage increments in terms of cents per hour. The information on fringe benefits does not allow costing of the benefits. And although the chronologies provide information on some occupational categories, there are no data available on the average base wage prior to the start of the contract.
Despite this lack of precise information, the advantages of using contracts rather than time periods as observations suggest that estimates of the wage costs are worth the effort, partly as a check against the results obtained in the previous section. Consequently, estimates were made of the wage-rate increments in 172 union contracts negotiated by 17 major employers or employer associations during 1954-76, primarily from information contained in the wage chronologies. Contracts included manufacturing, mining, and transportation situations and are listed in table A-I in the appendix. Three measures of wage change were computed and converted into annualized percentage rates, based on average hourly earings for the relevant industry classification. FIRST is used to indicate percentage change in wage rates scheduled as general adjustments of wages during the first twelve months of the contract. These estimates generally exclude both "inequity" adjustments made to particular subgroups of workers and escalator increases. LIFE denotes annualized percentage change from general adjustments of wages and escalator payments over the entire life of the contract. Inequity adjustments are generally excluded.
DEFERRED is annualized percentage change from general adjustments of wages and escalator payments over the life of the contract, excluding the increments reported in FIRST. Because escalator payments often occur during the first year, the annualization period for escalated contracts is the full life of the contract. For nonescalated contracts, the annualization period is the life of the contract minus twelve months. DE-FERRED was not computed for contracts of less than eighteen months (none of which were escalated in the sample).28 23. In the previous section a problem of estimating deferred adjustments was noted concerning inaccurate estimates of the number of workers affected. In this section, a different problem arises because escalator clauses may activate during the first twelve months of the contract. For nonescalated contracts the deferred portion of the contract should be annualized over the contract duration minus twelve months. Because escalators can be effective in the first year, the deferred portion of escalated contracts must be annualized over the full contract. This procedure understates the percentage rate of change of the deferred component of an escalated contract relative to that of a nonescalated contract. Imagine two agreements of twenty-four months, one escalated and the other nonescalated. Suppose both called for semiannual adjustments beginning with the first day of the contract, and suppose further that both increased wages by 3 percent every six months. But suppose that the escalated contract called for 1 percent fixed increase each six months and the remaining 2 percent came from the escalator. Both would have a value of LIFE = 6.1 percent. The escalated contract would have a value of FIRST = 2.0 percent because no escalator increases are assigned to FIRST, while the nonescalated contract would show FIRST = 6.1 percent. The escalated contract would provide for deferred increases of 2 percent, 2 percent, 3 percent, and 3 percent over twenty-four months. This would produce a value of DEFERRED = 5.1 percent. For the nonescalated contract, the final two increases of 3 percent would be spread over twelve months, producing a value of DEFERRED = 6.1 percent. In short, due to the treatment of the escalator increase, a first-year increase of 2.0 percent and a deferred increase of 5.1 percent would be associated with a life-of-contract annualized increase averaging 6.1 percent. The alternative procedure of annualizing the deferred component of the escalated contract over only the last twelve months of the contract would overstate the rate of increase during that period. Another possibility would be simply to In addition to the data on general adjustments of wages, the wage chronologies provide some information on wage rates paid to specific occupational groups. It is possible that, because of special "inequity" adjustments, over time certain groups of workers experience different rates of percentage wage changes. An interesting question is whether the forces that explain general changes in wages have a systematic effect on relative wages by skill class. A narrowing of skill differentials, for example, might give rise to dissatisfaction among some workers, an ongoing problem in certain industrial unions. Such dissent can complicate the bargaining process and hinder contract ratification, as it did at the Ford Motor Com-
To address the issue of wage structure, three additional measures of wage change were computed for contracts having the necessary data available. An annualized percentage increase in wage rates over the life of the contract is denoted LOW for an occupation at the bottom of the wage structure (for example, a position corresponding to janitor); MEDIUM for an occupation in the middle of the wage structure; and HIGH for an occupation toward the top of the wage structure.
Four independent variables were initially used to explain wage changes according to these various measures for all contracts with durations of at least eleven months.25 Three of these correspond to the variables used in the previous section. These are p-1, the year-to-year percentage increase in the CPI lagged one year before the effective date of the contract; Uo1, the inverse of the official unemployment rate in the year the contract became effective; and COLA, the annualized percentage rate of change of the CPI over the life of the contract if the contract has an escalator or allocate escalated increments during the first year to FIRST, although this procedure differs from the methodology used by the BLS in preparing the manufacturing estimates that appear in table 1. The problem occurring in the estimation of FIRST is minimized because escalated contracts often include a fixed rather than an escalator adjustment as a large fraction of their first-year adjustments. The problem disappears when LIFE is used as the dependent variable. The use of the first three variables is straightforward and requires no justification. However, the REL variable had no counterpart in the previous section and requires discussion. Some of the literature on wage determination suggests that wages in different industries are linked together. Wide-reaching patterns are occasionally said to tie settlements together.27 Often one finds references to "catch-up" pressure affecting wage settlements, although it is not always clear whether the catch-up involved is relative to prices or wages.28 And generally it might be argued that interindustry wage differentials are limited in the degree to which they can vary by the potential for substitution in both product and labor markets.
Any or all of these considerations would lead to the expectation that a group of workers that had fallen "behind" its "normal" standing in the interindustry wage structure would speed up its rate of wage increase, all other things being equal. Similarly, a group that was "ahead" would slow down.2'l Thus a negative coefficient of REL is expected. It would simply 26. As in the previous section, estimates of the equations were calculated with both the official rate of unemployment, Uc 1, and the Perry weighted rate of unemployment. Again, the two rates are highly correlated so that virtually the same results were obtained for both. The equations below use the official rate. REL was computed by dividing the base earnings (used to compute percentage changes for FIRST, LIFE, and DEFERRED) by average hourly earnings for the private nonfarm sector in the year prior to the effective date of the contract, and then standardizing the ratio by dividing it by its mean value for all contracts of the same employer in the sample. indicate a tendency for relative wage differences to be maintained. Such a finding would not differentiate between competing explanations for such a tendency, nor would it preclude changes in wage differentials across industries over long periods of time.
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Statistical Estmtes
Analysis of the earlier regressions from the manufacturing sector suggested that wage change in major union contracts would be sensitive to lagged price change. It also suggested that sensitivity to an indicator of business conditions such as unemployment would be found in first-year adjustments, but that this sensitivity would not be characteristic over the life of the contract. Table 2 presents regression results from the contract sample against which the earlier conclusions can be checked.
Equation 1 in the table presents the overall results for FIRST for all contracts in the sample. The coefficients forp-l and UO' are almost identical to those appearing in row 1 of table 1. In addition, table 2 permits examination of the relative wage hypothesis, which could not be tested using the aggregate data of table 1. As expected, REL has a negative sign and is statistically significant. Taken literally, the coefficient of REL suggests that if wages in a unit were 10 percent above normal prior to negotiations (REL = 1.10), wages would increase about two percentage points more slowly in the first year than they would if relative wage standing were normal (REL = 1.00).30 Table 1 did not provide a direct measure of the LIFE variable. However, it did suggest that the deferred portion of the package was not sensitive to price change at the time of negotiation and that the reaction to unemployment was, if anything, perverse. Equation 3 of table 2 suggests that, over the life of the contract, sensitivity to price change prior to negotiation is a characteristic of labor contracts and that sensitivity to 30. The relative wage variable was entered in the regressions in ratio form rather than as a wage premium. That is, an industry with wages 1 percent above normal has REL = 1.01 rather than 0.01. Because REL averages unity in value, it receives a large coefficient that is counteracted by a constant term of opposite sign and similar absolute magnitude. This in no way changes the interpretation of the REL coefficient as the derivative of wage change with respect to REL. The effect of a 1 percent increase in relative wage status is simply 0.01 times the coefficient of REL. unemployment can also be found. These findings do not contradict those of table 1. If p, affects only the first year of short-term contracts, it will still have an influence on LIFE. (The wage increase over the life of the contract in agreements of short duration includes the first-year adjustment as a major element.)
The issue of sensitivity to unemployment can be clarified by explicitly dividing the sample into short-term contracts (eleven to seventeen months) and long-term contracts (eighteen months or more). Equations 5 and 7 indicate that the short-term contracts show extremely high sensitivity to unemployment. For example, equation 7 suggests that a 1 percentage point increase in the official unemployment rate from a 6 percent level would slow life-of-contract wage change by 1.2 percentage points. In contrast, none of the equations for long-term contracts shows statistically significant wage changes as a response to unemployment, either in the first year or in the life of the contract.
One possible interpretation of the apparent relationship between contract duration and unemployment sensitivity is that short-term contracts tend to be concentrated in the earlier part of the period. Of the 61 shortterm contracts, 47 were negotiated before 1965. Moreover, several of the later short-term contracts resulted from interruptions of contracts of longer duration that occurred when the parties reopened existing agreements. For whatever reason, it appears that in the early part of the period the parties were more likely to be under pressure to adjust to real business conditions, and that they reacted by using short-term contracts as the vehicle for adaptation.8' A second possibility involves running the causal arrows in the other direction. Long-term contracts represent a procedure for minimizing transactions costs. The most obvious cost that is reduced is the threat of a strike. For situations where the risks of being locked into a long-term 31. Although the short-term contracts in the sample are concentrated in the earlier part of the period, there is evidence that contract duration is still affected by adverse conditions in the unionized labor market. For example, during the last few years when American Motors had financial difficulties, the United Auto Workers granted the company certain concessions in the context of short-term contracts. In September 1978, when the economic outlook for the company brightened, the parties concluded a two-year agreement that eliminates some of the concessions of the past. The wage-price controls initiated in 1971 were apparently viewed by the unionized sector as a temporary change in economic circumstances and a notable shift to shorter-term contracts occurred. See Weber and Mitchell, The Pay Board's Progress, pp. 363-65. arrangement in which wages may deviate from the desired path are not seen as especially perilous, the reduction of transactions costs is attractive. Once the decision is made to take a long-term view, it is natural to expect that wages would not reflect transitory business conditions that happened to exist at the moment of negotiations. Instead, the parties would take an averaging perspective.
Those whose prior expectations call for unitary price coefficients will get support from 11 in table 2. In a steady-state inflation for escalated contracts, p-1 would be equal to COLA. The coefficients for these two variables (0.55 and 0.53) sum approximately to unity. In short, the equation suggests that economic units which express an overt interest in prices by mechanically tying their wages to the CPI do make real wages immune from price inflation. The units that do not openly express an interest in pricing (the short-term and the long-term nonescalated contracts) have price coefficients that fall short of unity. Nevertheless, it might be argued that the tendency in recent years for the spread of escalation shows that previously nonescalated groups are willing to "come out of the closet" and expose their price orientation to anyone who cares to look when inflation becomes a sufficient concern. That is, they move from the groups represented by 7 and 20 in which real wages are vulnerable to price inflation to the group represented by equation I1, in which they are not.
Wage Differentials. Equations 15, 16, and 17 demonstrate the impact of escalation on internal wage differentials. In long-term escalated contracts, the coefflicients of COLA tend to be higher for low-wage occupations than for high-wage occupations. This shows the tendency of escalator formulas to provide cents-per-hour increases rather than percentage increases across the entire wage structure. Thus in periods when escalator increments are important, escalators compress the wage structure. This tendency does not necessarily mean that high-wage workers lose in real purchasing power due to inadequate escalation because nonescalator increments and special inequity adjustments may also be provided. Taken literally, the sum of the coefficients of p-, and COLA in 17 suggests that high-wage workers are fully compensated for steady-state inflation by the totality of the wage package. (Low-and medium-wage workers are overcompensated if the coefficients of 15 and 16 are accepted at face value.) But relative wage compression could provide grounds for dissatisfaction and stress on the union political structure and on internal incentives. Table 3 presents a breakdown of the 106 contracts in which all data for the LOW, MEDIUM, and HIGH variables were available. There is an apparent tendency for wage differentials to narrow in both escalated and nonescalated contracts. (Wages can rise faster for these variables than for LIFE due to periodic inequity adjustments.) However, the gap in the rate of wage change between high-and low-wage workers is substantially larger in the escalated group of contracts than in the nonescalated group. Over a ten-year period, the 0.4 percent gap for the nonescalated contracts would result in an increase of a little over 4 percent in the ratio between low-wage and high-wage workers. The 1.3 percent gap for the escalated contracts would result in an increase of 14 percent in the ratio.
Over the long run, there has been a gradual narrowing of skill differentials throughout the economy.82 It does appear, however, that the escalator mechanism aggravates this trend and that inequity adjustments given to high-wage workers do not fully offset the escalator effect. If inflation continues at a rapid rate, either escalator formulas will be modified to provide percentage increases or inequity adjustments for high-wage workers will become more routine. Some escalator contracts already include the former.38 In the short run, however, unrest may result and become yet another cost of adapting to an inflationary environment. improvement.85 Thus it is natural to wonder if the structure of union wage determination might have been altered by these dramatic events. If the structure of wage determination was in fact altered in an inflationary direction during this period, a further question arises. It is possible that the effect was permanent so that current wage determination is still affected by a structural shift that occurred several years ago. Another possibility, however, is that there was a temporary structural shift in wage determination during the mid-1970s, which later disappeared. Unfortunately, because the contract data end in the mid-1970s, there is no way of differentiating between these alternatives statistically.
An additional consideration is that the dummy technique is crude and raises methodological problems. A period such as 1973-76, when explanatory variables take on extreme values, is of obvious statistical interest. If the underlying parameters do not shift during such periods, the extreme observations should help establish accurate estimates. When dummy variables are used to explain such periods, parameter estimates are weakened and may be distorted. However, the risk of this distortion is somewhat reduced in a contract data base (compared with the time-series data of the type used for table 1) because of the large number of observations.
On the assumption that D7376 is not distorting the estimated impact of the other variables, the dummy coefficient does suggest that wage increases were abnormally high during 1973-76. Equation 4 suggests that for the overall sample, wage changes averaged 2.4 percentage points above what would have been expected over the life of the contract. None of this effect appeared to stem from the first-year increment.
An obvious question is whether escalator increases were the source of the shift. Although the COLA coefficient should capture the escalator effect, it is conceivable that escalator formulas were sufficiently liberalized when inflation became severe to cause an underestimate of the direct impact of inflation on escalated contracts. The deferred portion of escalated contracts does show a 1.6 dummy coefficient, but not enough to make the dummy coefficient significant for the life of the contract (equation 12). However, the dummy is also positive and significant (23) for long-term nonescalated deferred increases, suggesting that the unexplained shift is not merely an escalator phenomenon.
The coefficient for D7376 is largest for the life-of-contract increases under short-term contracts (8). Seven contracts within the short-term group began in the 1973-76 period. All but one of these was associated with scheduled or unscheduled reopenings of existing agreements due to the sudden rise in inflation, the end of controls, or both.
The reopener phenomenon has three important effects on the data. First, under the rules adopted for constructing the data, a contract was deemed to end either at its official expiration date or at a wage reopening, whichever came first. Thus reopeners tend to turn long-term contracts into short-term ones, and any structural shifts that were associated with reopening will thereby tend to be associated with the equations for shortterm contracts. Reopeners can also make what were originally frontloaded contracts (FIRST > LIFE) into de facto back-loaded contracts (FIRST < LIFE). Consider a two-year agreement negotiated in 1973 that provides a 5 percent increase in the first year and a 4 percent increase in the second year. The annual rate of increase over the life of the contract is about 4.5 percent, so that the agreement is front-loaded. If the contract is interrupted by a reopener after fourteen months, the overall 9.2 percent increase (1.05 x 1.04 = 1.092) becomes spread over a shorter period of time than initially planned and produces an annual rate of increase of 7.8 percent. Because FIRST is now less than LIFE, the agreement has become back-loaded. Third, although the timing of the reopening in the example just described suggests a disturbance that occuffed in 1974, that disturbance becomes associated with a 1973 contract. Hence the reopener phenomenon tends to move the evidence of disturbance to a period prior to the disturbance.
None of the interrupted contracts was escalated. The sudden burst of inflation had not been fully anticipated by parties who presumably were using p-1 or some related index as a guide to the future rate of inflation at the time of negotiations. When it became evident that this anticipation was invalid, the contract was interrupted, arithmetically raising its LIFE value and thereby producing a significant and positive dummy coefficient.36 36. The arithmetic explanation in the text is not meant to imply that the wage increases recorded were not "real." The point is simply that the costing methodology caused the real effect to be reflected in LIFE or DEFERRED estimates rather than in the first-year adjustments, and that the impact tends to show up in the contract terminated by the reopener rather than in the new contract.
Some Implications
Both the union and nonunion sectors exhibit some sensitivity to business conditions, as represented by the unemployment rate. Even in the nonunion sector, however, the magnitude of the sensitivity is not large. Thus the short-run impact of recession on inflation through its direct impact on the wage-setting process is not likely to be great. Within the union sector, unemployment sensitivity is found mainly in contracts of short duration. It appears that, if sensitivity is desirable, the parties either negotiate on a short-term basis or convert longer-term agreements to shorter ones by interrupting them with wage reopeners. Although the parties can exercise discretion over contract duration, the transactions costs-including strikes-associated with frequent negotiations are a powerful incentive for long contracts. In situations where transactions costs make it clearly optimal to have long-term contracts, sensitivity to short-run business fluctuations in the wage-determination process cannot be expected.
Unionization tends to be accompanied by other industrial and laborforce characteristics that may have an impact on the wage-determination process. To illustrate this point, I ran a series of simple regressions. The annual (year-to-year) percent change in average hourly earnings for 93 selected industries was regressed against annual (year-to-year) change in the CPI lagged one year (p-i) and the inverse of the unemployment rate (U 1) over the period 1954-76 or 1959-76, depending on data availability. A simple average of the coefficients of U 1 over all 93 equations is 12.0.
Taken literally, this mean coefficient suggests that a 1 percentage point increase in unemployment from a 6 percent level would slow wage inflation by an average of about 0.3 percentage point-that is, wage setting is not very sensitive to short-run unemployment changes. Table 4 , however, shows the mean values of various characteristics, including unionization, for industries with below-average and above-average coefficients of U '. It is apparent that insensitivity to business conditions is associated with unionization, fringe benefits, larger establishments, higher capital-to-labor ratios, less female participation in the work force, and higher wages.
One does not have to be a strict disciple of the dual labor market school of analysis to offer plausible explanations of why these characteristics might diminish wage sensitivity to unemployment.87 Unionization of turnover to the employer is reduced. Fringe benefits tend to tie the employee to the employer and make turnover costly. The differential levels of sensitivity of wage setting to business conditions have obvious implications for public policy. Traditionally when inflation rates are high, anti-inflation policy has relied heavily on demand restraint. If certain groups do not react to such restraint, other groups must be made to react more strongly, given a particular disinflation target. In other words, in periods when policy is aimed at reducing inflation, the insulation of wage determination from real business conditions means that deeper recessions are required to fight inflation, that disinflation goals must be more moderate, or that some means other than simple demand management must be sought to curb inflation. In a period of low inflation, the insulation of wages from real business conditions allows unemployment to be reduced without adding much to inflation, at least in the short run. Yet it is apparent from recent statements that policymakers sometimes operate on the assumption that there is a strong, well-defined linkage among the spheres, so that manipulating one contract will manipulate all. In particular, much emphasis has been placed on the Teamsters' negotiation due to take place in early 1979.49 Little definitive evidence exists to support this view. It is known that wage adjustments across industries are highly intercorrelated, but this observation does not say much about what causes the similarity. Indeed, wage changes and price changes are so highly correlated that it is difficult to distinguish wage-wage from pricewage inflation, using equations such as those of tables 1 and 2. 50 There are obviously common factors affecting all industries, such as the rate of price inflation. In construction, where the occurrence of wage imitation has been well documented, attempts to trace the precise patterns have met with mixed results.51 Outside construction the issue is quite nebulous.52 In the absence of general guidelines, it might be argued that holding back the Teamsters, if it could be done, could not hurt in terms of slowing wage inflation; but it is not clear that it would help. An economic unit that considered the Teamsters' settlement as a relevant guide to its behavior might abandon that plan if the Teamsters were subject to obvious government manipulation. And in any case, no one knows what the result of the Teamsters' ripple effect will be after it leaves the immediate sphere of influence.53 50. Within the contract data, the correlation coefficient, R, between p-X and w-l is 0.8, where the latter is the year-to-year rate of change in the hourly earnings index for production and nonsupervisory workers in the private nonfarm economy. For shortterm contracts the coefficient is 0.6; for long-term escalated contracts, 0.9; and for longterm nonescalated contracts, 0.9. Sometimes the word "pattern" is used to describe the spread of innovative arrangements. For example, after the United Auto Workers negotiated a supplemental unemployment benefits program with the automobile industry in 1955, the idea was adopted in other industries. The current contract of the Chrysler Corporation with the United Auto Workers contains an embryonic legal services plan which, if proved successful, might provide a model for such programs elsewhere. Innovative patterns in compensation are not confined to unions; the spread of executive stock option plans is an example from the nonunion sector. However, the main point about innovative patterns is that they involve the structure of the compensation package rather than the magnitude. Policymakers should not assume that such patterns are symptoms of magnitude patterns.
Economists are primarily concerned with magnitude patterns. And here contradictory anecdotal evidence can be cited. It is known, for example, that immediately after World War II, rounds of wage settlementsexpressed in cents per hour-occurred in diverse industries, beginning with an eighteen-and-one-half-cent round in 1946. This type of behavior was reinforced by the judicial review process of the wage controls of World War II (and later the Korean War) in which principles of precedence and equal treatment tended to tie settlements together. Since that time, however, some developments have weakened the tendency to follow patterns. Among these are the increased complexity of the compensation package relative to the standard, one-year, flat increases of the 1940s. Fringe benefits, work rules, and variegated escalator formulas make crossindustry comparisons more difficult. And the once-tight administrative linkage between the old CIO industrial unions has been loosened. Policymakers ought to be cautious about accepting the folk wisdom of industrial relations. Government officials consoled themselves with the widely accepted view that the large coal settlement of March 1978 was not generally thought to set a pattern. On the one hand, that settlement might have conveyed to the Teamsters that government resolve quickly crumbles in the face of economic disruption. Did not workers in the petroleum industry (who will negotiate in January 1979) also learn from that settlement about the potential for wage increases in the energy field, even in the face of a significant nonunion sector? On the other hand, until the mid-1960s, it was believed that the United Rubber, Cork, Linoleum and Plastic Workers of America followed the settlements in the automobile industry at the major tire companies. After that, management in the rub-ber industry appeared to break the linkage, resulting in a string of rubber settlements in which wages rose less rapidly than those in the automobile industry.
In the context of guidelines or a program of formal controls, visible settlements will be watched by other economic units for indications that the government will enforce the standards strictly or that the guidelines can be ignored with impunity. Since the guidelines will be in effect in 1979, the Teamsters' negotiations must now be regarded as a key settlement, simply because they will come early in the year and will be widely reported in the news media. But under usual circumstances the herd phenomenon in wage determination does not provide policymakers with definitive guides on where direct intervention might yield important leverage. If jawboning is believed to be desirable, a general guideline (ideally one determined through a consultative process), combined with pressures on as many settlements as possible, would seem the appropriate course of action. The alternative of trying to identify the key settlement is risky at best.
Outlook for Union Wage Determination in 1979
As is generally the case, a significant proportion of union workers in 1979 will experience wage increases that have been stipulated in existing contracts. As of early September 1978, the BLS had information on 4.1 million private-sector workers in the major union sector who are slated for some form of deferred increase in 1979.54 Another 2 million workers were either negotiating, about to negotiate, or concluding contracts for which data were not yet available. Based on preliminary tabulations, deferred wage adjustments under nonescalated contracts are expected to average 6.7 percent. Escalated contracts will provide adjustments, excluding escalator payments, averaging 3.7 percent. If it were assumed that the escalators under these contracts provided the recent average of 57 percent inflation protection and that the rate of inflation was about 7?/2 percent, the combination of deferred and escalator payments would be about 8 percent.55 Wages in the deferred sector would then rise approximately 7 ?2 percent. On average, workers under deferred agreements would 54. Victor J. Sheifer of the BLS supplied these estimates. 55. The 57 percent estimate is from Sheifer, "Collective Bargaining." experience no sigficant change in real wages. This would not be the outcome if a different rate of inflation prevailed. With 6 percent inflation, the average deferred wage increase (including escalator adjustments) would be about 7 percent, and real wages would rise on average.
Estimates for deferred increases in fringe benefits are not presently available. In 1978, in percentage terms, deferred increases in wages and benefits combined for agreements covering 5,000 or more workers slightly exceeded the increases in wages alone for the entire major union sector.56 Because some of those contracts will still contain provision for deferred payments in 1979, it is possible that the relationship will be repeated. And labor costs to all employers will be affected by increased social security payroll taxes in 1979.
In the union sector the principal unknown element is the magnitude of the adjustment under contracts that must be renegotiated. As of late 1977, the BLS already knew of 3.6 million workers in the major union sector whose contracts were set to expire or reopen in 1979.57 About 11 percent of workers under contracts concluded during the first half of 1978 negotiated one-year agreements that will expire in 1979.58 Thus the wages of about 4 million workers in the major sector will be negotiated in 1979. Table 5 No model can yield forecasts of the outcomes of specific contracts on which any confidence can be placed. However, the equations of table 2 can be used to project changes in average union wages, providing assumptions are made about the underlying explanatory variables. Because the COLA variable is one of these and because it may be influenced by the bargaining outcomes themselves-as well as by other public policy measures-one can ask whether the projected outcomes seem consistent with the assumed movement of prices in the future. This question will be addressed below. Initially it will be assumed that no guidelines were to be in effect. A discussion of the impact of the guidelines follows. 65. The 7.3 percent estimate for P-i is based on the assumption that inflation during 1978 wMl taper off in the latter part of the year, producing a December-toDecember rate of about 8 percent. The unemployment rate of 6.2 percent shows a slight increase above the level at the time this article was prepared. An increase of a full 1 percentage point to 7.2 percent would reduce the overall predictions for FIRST by only 0.4 percentage point and the LIFE predictions by even less. The assumption that inflation will average 7.5 percent over the three years beginning in 1979 is arbitrary and based largely on the assertion that was commonly voiced prior to the guidelines that the "underlying" rate of inflation was in the range of 7 to 8 percent. Note that in the overall equations the COLA variable is zero for nonescalated contracts. It was assumed that escalated contracts would cover about 60 percent of the workers negotiating contracts in 1979. Hence, COLA was inserted in the overall equations as 7.5 percent multiplied by 0.60. The 60 percent figure is the average number of workers estimated to be under escalated contracts during the period 1976:1 through 1978:2 Some equations in table 2 were estimated on the assumption that a shift occurred in the wage-setting process toward the end of the observation period, as reflected in D7376. Obviously, alternative assumptions about the nature of the shift-whether it was permanent or temporary or whether it existed at all-will result in differing projections.
As already noted, the timing of the possible shift in the mid-1970s unfortunately coincided with a period of extreme values of the price and unemployment variables. The dummy is undoubtedly "stealing" some of its significance from the other explanatory variables. In the case in table 2 in which D7376 produced a significant coefficient, the coefficient of the lagged price change and COLA variables fell in magnitude. This tendency is especially noticeable for the short-term contracts in which the coefficient of the lagged price change drops from 0.77 to 0.06. Where the unemployment coefficient was significant, a significant dummy coefficient also lowered its magnitude. In short, while the equations without the dummy may be somewhat biased by not reflecting a possible shift in structure, the equations with the dummy are clearly distorted.
It seems appropriate, therefore, to confine the projections to just two of the possible assumptions about a shift in wage determination in the mid-1970s. The first assumption is that no shift occurred, and that the equations without the dummy can be used to make future projections with reasonable accuracy. A second assumption is that a structural shift in wage determination did occur, and that the effect of this shift is still present. Because of distorting effects of D7376 on the other coefficients, projections based on an assumed temporary shift cannot be expected to produce reasonable results.68 Hence the projection results in table 6 show only estimates of no shift and a permanent shift.
Obviously the more disaggregated estimates of table 6 are subject to a lesser degree of confidence than the aggregates. For example, the gap between FIRST and LIFE for short-term contracts is wider than what would normally be expected and reflects the wage reopening experience of the mid-1970s. It might be argued that long-term escalated contracts should normally be expected to provide smaller increases in the first year than would long-term nonescalated contracts. But this relative effect does not always appear in actual data. In 1977, for example, major escalated contracts had first-year wage adjustments averaging 8.0 percent, compared with 7.6 percent for nonescalated contracts.67 The overall results suggest that an ongoing inflation rate of 7.5 percent beginning in 1979 would be consistent with the wage-rate adjustments over the life of contracts averaging 8 to 9 percent. A softening of business conditions would reduce this projection somewhat.
A more optimistic view of future price inflation would lower the estimates of table 6 through the escalator mechanism. However, because not all contracts have escalators and because lagged price inflation plays an important role in the equations, the impact is limited. For all contracts, the substitution of a 6 percent future price inflation rate for the 7.5 percent assumption of table 6 would reduce the life-of-contract estimates by about 0.4 percentage point.
The estimates for both no shift and a permanent shift in table 6 are based on equations that deal imperfectly with the special circumstances surrounding wage determination in the mid-1970s when controls were lifted and inflation accelerated. Despite the deficiencies in the equations, the projections of table 6 seem plausible. For the first six months of 1978, 66. In some ways 1979 will have characteristics that are similar to the period 1973-76 in terms of the explanatory variables. During 1973-76, the mean value of lagged price change was about 7.4 percent, close to the 7.3 percent estimate for lagged price change in 1979. The mean value of unemployment during 1973-76 was 6.7 percent, which is slightly higher than the 6.2 percent estimate used for 1979. However, the equations derive most of their power from the price assumptions. Thus even though the dummy distorts the coefficients, its presence in 1979 tends to compensate for the damage. If, however, the dummy were set equal to zero in 1979 (in the case of a temporary shift), the projections would have only the distorted coefficients upon which to rely without the compensating influence of the dummy. Although the projected 1979 settlements appear reasonable alongside the results of the 1978 negotiations, there is a question of the consistency between the assumed 71/2 percent price inflation rate for 1979 and the projected life-of-contract wage increases of 8 to 9 percent. It is important to note that the projections of table 6 cover only a small portion of the labor force-that is, workers in the major union sector who will be negotiating new contracts. According to table 6, first-year settlements for these workers will be about 71/2 percent without escalators. Allowance for escalators in the first year, fringe-benefit increases, and increased social security taxes would easily push this figure into the range of 8 to 9 percent. Major union workers under deferred adjustments, as noted earlier, will probably receive wage increases of about 71/2 percent in 1979. With allowance for social security and fringe benefits, this estimate would rise into the lower end of the 8 to 9 percent range.
If all wages rose at a rate of 8 to 9 percent and if prices rose at 71/2 percent, a moderate but plausible real wage gain would result. Thus wage setting in the nonunion and minor union sectors is crucial to the issue of consistency between the projected wage increases and the assumed price inflation rate. On a total compensation basis, it appears that labor costs in the sector outside the major union work force were also increasing at an underlying rate of 8 to 9 percent during the first half of 1978. Because lagged inflation will be higher in 1979 than it is this year, but will probably be accompanied by rising unemployment, a 71/2 percent estimate of price inflation for 1979 appears reasonably consistent with the anticipated rate of wage inflation in the absence of guidelines.
The new guidelines program features a 7 percent wage standard and a 53/4 percent goal for prices. If every wage adjustment adhered to the 68. Data are from Department of Labor, USDL-78-656, p. 12. guidelines, the result would obviously be wage inflation of 7 percent or less. However, the interesting question is whether this is likely to happen-whether guidelines might induce the parties to consider the world a fundamentally different place in which 7 percent would be a "reasonable" target for wages.
What the equations of table 2 cannot answer is the precise structural route by which past inflation affects current wage change. If the lagged price coefficient is viewed as the parties' estimate of the future course of inflation-that is, if they extrapolate the future by reference to the past, then much depends on the credibility of any guidepost program. It is conceivable that the parties might be convinced that the 53/4 percent price goal was a better indicator of the future than the past extrapolation. If so, then 53/4 percent could be substituted for the actual value of p-1 in the equations. Under this assumption, the life-of-contract averages for all contracts would center around 7 percent.69 The averages would run closer to 8 percent for long-term escalated contracts. This is sufficiently close to 7 percent that some bargainers might be willing to concentrate on noneconomic demands, such as job security, to comply with the official standard.
TIhe critical point is that the optimistic scenario depends critically on convincing people that the recently experienced rate of inflation is not a good guide to the future. Beyond this, it depends on the assumption that the coefficient of p-1 does in fact represent a projection process. It is possible that the true process in the labor market is wage-wage, and that the 7 percent wage guideline would plug directly into the parties' utility functions as the desired rate of wage change. But there is no clear evidence on Table 6 projects a range of 6.1 to 69. This is approximately correct using either the 5314 percent assumption for price behavior to price out the COLA or the 6 percent that the guidelines program directs the parties to use in estimating the value of escalators in new contracts.
70. It is beyond the scope of this paper to estimate the potential impact of the proposed inflation tax rebate (real wage insurance) on 1979 wage determination. 7.2 percent for 1979. The relative wage effect does have a moderating influence on the projections. But none of the estimates include an allowance for fringe benefits, which have boosted the total compensation cost increase relative to the wage-rate increase in recent years. Given these estimates, it is easy to understand why the administration opted for a policy of wage-price guidelines. 
APPENDIX
